Social inequalities in a variety of indicators of child health were measured using a 'small area'
Social inequalities in a variety of indicators of child health were measured using a 'small area' geographical method of social classification. Cross sectional analyses ofroutine child health information and of a population survey of the height of primary school children were used. Social classification was by census enumeration district of residence using the Townsend deprivation score.
Over21 000 childrenresident in Northumberland born betweenJanuary 1985 and September 1990, and 9930 children aged 5-8-6 years in Northumberland schools were studied.
The following differences between the most deprived 10%o of areas and the most affluent 10% of areas were used as outcome measures: the proportion of birth weights less than 2800 g; the proportion of births to teenage mothers; the proportion of 15 month old children not immunised against pertussis; the proportion of infants not screened at 6 weeks of age; the proportion of children not screened at 18 months of age; and the mean height of children in SD scores.
Between the most deprived and most affluent areas birth weights less than 2800 g varied from 18 to 11%, the percentage of teenage mothers from 18 to 3%, non-immunised children from 30 to 19o/o, children not screened at 18 months from 21 to 14%, and mean height from -0*2 SD scores to +0*1 SD scores. The area variation in screening at 6 weeks of age was less, but still poorer in deprived areas.
It is concluded that small area methods are effective in showing inequalities in child health, even in a rural area where such methods might be expected to perform less well. Social inequalities in all the aspects of child health measured remain evident.
(Arch Dis Child 1993; 68: [626] [627] [628] [629] [630] [631] Most aspects ofchild health vary according to the child's social background.' These variations have been documented since the 19th century2 3 but interest in them has been rekindled within the last decade following the publication of the Black report into inequalities in health. 4'5 It is of particular concern that the social variation is so consistent, with worse health occurring among children from poorer backgrounds, regardless of whether the measures of health are of physiological fitness,6 growth,7 psychological wellbeing,8 or mortality and morbidity at any age, and for almost any medical disorder, '4 or whether the measures of socioeconomic status are based on parental occupation,4 education,9 income,10marital state," employment status,'2 or area deprivation characteristics.'3 The extra burden of ill health borne by children from socially disadvantaged backgrounds is of such magnitude that it constitutes a major public health problem. The nature of these problems has long been appreciated by paediatricians'4 but the extent of the problem is rarely measured at a local level, most of such studies being carried out on national data.
There are several pressing reasons why local studies are required: (a) the extent oflocal health inequalities is an important aspect of the monitoring of the health and health needs of children within a district; (b) the World Health Organisation 'Health For All' charter makes a reduction in inequalities one of its main objectives"' -to implement this districts need to set targets and hence need to have a way of measuring inequalities; (c) districts need a means of monitoring the effects of interventions designed to reduce inequalities in child health within the district; (d) the results of national studies may not be applicable to a more localised district; and (e) the extent and causes of inequalities in child health are by no means agreed upon and further research into these questions is required. Finally, the development of information systems and the increasing power and accessibility of computer technology brings the measurement of local health inequalities within the grasp of most district based departments of child health or public health medicine.
Health inequalities are often measured using the Registrar General's classification of occupations, but there are many reasons why this is a poor method of social classification,"6 particularly for women and children. 7 Classification by the socioeconomic characteristics of the 'small area' of residence may be a valid alternative.'8 '9 Social inequalities in health are measured by the difference in health between affluent and poor areas. These methods work particularly well in large urban areas, '9 I but the greater social heterogeneity in more rural areas may blunt the measurement of health differences between the larger type of 'small area' such as wards. However, analysing smaller, and hence more homo-Social inequalities in health and use ofchild health srvices in Northumberland geneous, 'small areas' may help overcome this blunting effect.2' 'Small area' methods using the smallest 'small area' possible, enumeration districts, are used in this study to measure inequalities in child health in a rural county in the north of England. By performing this study in a relatively rural health district, where the methodological problems resulting from social heterogeneity are likely to be most evident, it is intended to determine the wider applicability ofthese methods. The results measure the extent of social inequalities in aspects of child health and in the uptake of child health services which currently exist in Northumberland. The study acts as an example of the type of analyses possible using readily available data on child health. The second source of health data was a survey ofattained height of 5-8 year old schoolchildren. All local authority first schools in Northumberland were visited and children in year groups 1, 2, and 3 were measured by one of two trained research nurses using a Raven Karrimeter device. Height to the nearest millimetre, sex, age in days, and the postcode of the child's address were recorded. As each school was only visited once, absentees, comprising around 10% of children, were not measured. Although absentees may have had a different distribution of heights, this was not thought likely to influence the comparison between small areas which would only have been affected if different types of area had markedly different absence rates and the height of these absentees was markedly different from those present. The collection of data took seven months, therefore the age range represented was from 5 0 to 8-6 years.
Methods
The reproducibility of height measurements by the research nurses was tested on a sample of 95 children who were each measured twice by the two nurses, independently of each other. The mean difference in measurements between the nurses was 0-007 cm (95% confidence interval -0-059 to 0-073 cm). Interobserver reliability of measurement was measured by the SD of the differences between the measurements of the two nurses. This was 0-464 cm. Intraobserver reliability was measured by the SD of the difference between the two measurements of each nurse. For one of the nurses this was 0-387 cm; for the other it was 0 454 cm. Thus interobserver and intraobserver variability was around 0-4 cm -that is, 95% of measurements fell within ±0-8 cm of each other, regardless of who performed them.
Heights were expressed as SD scores by subtracting each measurement from the mean height for that age and sex, and dividing by the SD for that age and sex. Mean and SD values of height by age and sex were derived from linear regression models using all the data collected for the study; in other words, by internal standardisation rather than by referring to any external reference values. Preliminary analysis showed In addition to the gradient between deprived and affluent areas, another feature of the interarea variation is evident. For all the health measures apart from births to teenage mothers and 6 week screening coverage, most of the variation occurs among areas at the deprived end of the spectrum, with a plateau between the middle of the range of deprivation and the most affluent areas. This is illustrated in figure 1 where all the rates have been standardised by dividing by the overall average rate and multiplying by 100, so that the average rate is equivalent to 100. The SD scores for height have been inverted and scaled to give a comparable distribution. The pattern is most evident in the distribution of low birth weight, immunisation coverage, and mean height.
For these results to be compared with those found elsewhere, some comparative data on socioeconomic characteristics are required. Table 3 shows the four census variables used to derive the Townsend material deprivation index for Northumberland, the Northern region, and the whole of England and Wales. The proportions ofthe population living under conditions of social adversity in Northumberland are similar to the average for the whole of England and Wales, but less then for the rest of the Northern region. Figure 2 shows the distribution of deprivation within Northumberland 20 Although the distribution of deprivation in Northumberland does not include areas with the highest concentration of multiple deprivation and poverty found in some of the northern conurbations, the range ofsocioeconomic characteristics represented is, nevertheless, wide and includes almost the whole range of deprivation found elsewhere apart from the aforementioned inner city areas.
Discussion
The two objectives of this study were to investigate the general applicability of small area methods in measuring child health inequalities at a district level and to contribute further evidence on the extent of inequalities in child health in contemporary Britain. For all measures of child health and use of child health services, apart from screening at 6 weeks of age, marked variations have been shown between deprived and affluent areas. Furthermore, these inequalities are shown within a health district which does not include any inner city areas with high concentrations of families living in poverty and multiple deprivation. An advantage of a local study such as this over regional or national studies is that the health variations shown are not influenced by large scale geographical influences, such as the association of latitude with mean height,2627 nor by administrative differences in the provision of health or personal social services.
With respect to the first ofthese objectives, we have shown that small area methods of measuring child health inequalities do work. There are several reasons why social inequalities in health may still remain hidden. These include the misclassification of some postcodes to the wrong enumeration district28; the use ofcensus data that is 10 years old to classify areas; and varying degrees of social heterogeneity, which is much greater in rural areas, wherein deprived families live alongside more affluent families,29 and, hence, the extent of material deprivation and ill health suffered by these families is submerged in the generally more favourable circumstances of the area as a whole.
All these problems tend to reduce the observed extent of health inequalities, but by how much is a matter for speculation. Although the influence of social factors on height has been extensively studied, few studies have looked specifically at small area differences. Morgan and Chinn used data from the National Study of Health and Growth to calculate mean heights between areas differentiated by the ACORN classification.3' For those groups of areas where they had sufficiently large numbers, mean heights varied between -0-3 to +0-2 SD scores. They commented, however, that some of this difference was explained by the apparent association of latitude with mean height, therefore the range within a localised area such as a health district might be expected to be less.
There is little value in comparing variations in immunisation and screening coverage with studies from other districts because these are affected so much by local health authority and primary care related factors.32 Nevertheless, the results for immunisation coverage reflect the general pattern of a modest but consistent difference in coverage between children from deprived and affluent backgrounds found elsewhere,33 whereas our results for screening coverage reflect the inconsistent variations seen in other studies, some even suggesting that coverage is better in more deprived areas.`4 The universally high coverage of screening at 6 weeks of age in our study adds strength to the suggestion in the Hall report35 that parents place a high value on this check, and further suggests that this high value extends throughout all social groups.
The reasons why local inequalities in health need to be measured were given in the introduction. This study has shown how 'small area' methods may be used in individual health districts as a means of monitoring social inequalities in commonly available indicators of child health and of child health service use. With the release of the 1991 census data for small areas this type of study will become much easier, more accurate, and more sophisticated analyses will be possible. It is therefore important to appreciate the scope of these studies and their potential drawbacks. By having this type of information it is likely that progress will be made in reducing social inequalities in child health.
